The unusual cartilaginous tissues of jawless craniates, cephalochordates and invertebrates.
A collagenous extracellular matrix was previously considered to be a requirement for classification of true cartilage. Data from the lamprey and hagfish now clearly indicate that both of these jawless craniates have extensive non-collagenous, yet cartilaginous endoskeletons. Non-collagenous cartilages are present in the cephalochordates (amphioxus) and in the invertebrates, although collagen-containing cartilages also are found in the invertebrates. This review summarizes current knowledge of the morphological, biochemical and molecular characteristics of the unusual non-collagenous cartilages in jawless craniates and the cartilaginous tissues in amphioxus and invertebrates. A least two types of non-collagenous cartilage matrix proteins are found in both the hagfishes and the lampreys, all of which are resistant to digestion by cyanogen bromide (CNBr). Although all four of these matrices show some similarities with each other, suggesting a family of non-collagenous, elastin-like proteins, it is clear that the major matrix proteins of each are different. New morphological and biochemical information on the cartilaginous tissues in squid, horseshoe crab and amphioxus reveals the presence of CNBr-insoluble, non-collagenous matrix proteins, potentially extending the jawless craniate family of cartilaginous proteins into the invertebrates. Details of the evolutionary relationships between these non-collagenous matrix proteins and the significance of the occurrence of these proteins as the major components of the cartilaginous tissues of jawless craniates, amphioxus, horseshoe crab and squid, all of which are capable of producing a variety of collagens in other tissues, remain to be investigated.